Steroid modulation of astrocytes in the neonatal brain: implications for adult reproductive function.
There is a growing appreciation for the importance of astrocytes, a type of nonneuronal glial cell, to overall brain functioning. The ability of astrocytes to respond to gonadal steroid hormones with changes in morphology has been well documented in the adult brain. It is also apparent that astrocytes of the developing brain are permanently differentiated by the neonatal hormonal milieu, in particular by estradiol, resulting in sexually dimorphic cell morphology, synaptic patterning, and density in males and females. The mechanisms of hormonally mediated astrocyte differentiation are likely to be region specific. In the arcuate nucleus of the hypothalamus, neuron-to-astrocyte signaling appears to play a critical role in estradiol-induced astrocyte differentiation during the first few days of life. Gamma aminobutyric acid (GABA) is an amino acid neurotransmitter that is synthesized and released exclusively by neurons. The levels of GABA are increased in the arcuate nucleus of neonatal males versus females. Preventing the increase in males or mimicking GABA action in females modulates astrocytes accordingly. Speculation about and evidence in support of the functional significance of this dimorphism to adult reproductive functioning is the topic of this review.